We analyzed strong events of coastal poleward along-shore currents above 10 cm s−1 and up to more than 50 cm s−1 on the inner shelf (50-80 m depth) of the Bay of Biscay (BoB) from the Spanish coast to the Brittany coast. We used data from four acoustic Doppler current profilers (ADCPs) deployed from July 2009 to August 2011. The goal of this study was to analyze current variability at meso-and subinertial scales and their generation mechanisms. These currents occurred all year long and were classified into three types. Events occurring principally in the southern part of the BoB were classified as southern events. Bay-scale events were defined when strong poleward currents were detected over all the shelf, typically stronger on the Spanish and the southern Brittany shelves. Strong events were characterized by depth averaged current velocities over 40 cm s−1 in the southern part of the BoB. At short time lags, the along-shore currents were clearly related to along-shore wind stress at upstream locations. An explanation is provided for longer time lags in terms of coastal trapped wave (CTW) dynamics. The first CTW mode phase speeds were in agreement with the propagation speeds of the fastest events (> 5 m s−1), while inner shelf modes could explain the slowest events (∼ 1-3 m s−1). The cross-shelf density gradient and the extension of the IPC were also associated with strong coastal poleward along-shore currents. The duration of the events, the vertical structure of the currents and the associated coastal trapped waves were studied in relation with the stratification.
. A detailed description of the dominant surface current patterns observed by HF radars in the southeast corner of the BoB has been proposed by [63, 62] in relation to seasonal, mesoscale and high-frequency variability. Over the French 55 shelves, weak values with residual sub-tidal currents of about 3 cm s −1 have been measured [53, 41] . [12] have shown a strong seasonality of the surface current direction: equatorward in spring and summer, and poleward in winter and autumn. These changes are driven by the seasonal variation of wind [53, 55] . At smaller spatial scales, the freshwater discharges induce also a significant circula-60 tion over the inner shelf, especially in the Gironde and Loire plumes [39, 40, 16] .
On the northern Armorican shelf, a cold pool of water (12 • C) centered between 60 m and 120 m depths is present from spring to autumn. This pool of dense water, called "bourrelet froid" [for "cold pool", 68], is associated with surface cyclonic circulation [12] .
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Influenced by large-scale oceanic basin circulation and by local forcings, such as seasonal wind regimes and important river discharges, the BoB shelf circulation is frequently affected by the occurrence of poleward flows. These poleward flows appear as intermittent and locally variable currents, defined as pulses, and 70 have been reported during different seasons in the BoB. On a weekly scale, the shelf is associated with strong surface currents near the coast in the northern part of the domain in winter and strong currents affecting the whole water column in the southern part of the domain in autumn [41] . Indeed, poleward flows on the shelf exist all year long, with stronger intensity in autumn-winter than in ducing strong cross-shore density gradients. In both cases (summer and autumn events), a bottom front is generated and, following the thermal wind balance, a surface intensified poleward density driven current is generated.
Due to intense fishing activity, long-term moorings have rarely been deployed over the shelf, even if an understanding of the shelf dynamics and its seasonality 90 is crucial for many studies, e.g. on vertical distribution of phytoplankton [15] , dispersion of harmful algal blooms [56] or seabed morphodynamics [46] .
To improve our knowledge of the shelf circulation of the BoB, the objective of the ASPEX project was to observe the shelf and upper continental slope circulation through the water column over large spatial and temporal ranges. The aim of over 20 min periods and tidally filtered. We used the "120i913" filter designed by [64] . This filter has a 1.4 days cut-off period and a steep response curve. In 125 the following we define the along-shore direction as the one of the major axis of the depth-averaged and filtered currents variance ellipse [48] . The tidally filtered currents were projected onto these along-shore and cross-shore directions.
These are defined positive poleward and positive onshore.
In order to achieve a wider coverage of the area, we also used data from and vertical velocity errors were used for the data processing and quality tests, following [6] . Then, standard procedures were applied to perform a quality control [67] . Additional inaccuracies could be expected due to the horizontal drift of the surface buoy where the ADCP was mounted. Using data from a GPS The set of records presented hereafter were all low-passed currents (i.e. filtering 145 out inertial and tides up to diurnal species using the Thompson filter mentioned above). Description of the different along-shore current events will be given, with a classification into three main types. All the events were characterized at M 1 by depth averaged poleward current velocities larger than 14 cm s −1 and standard deviations greater than 8 cm s −1 within the period 150 of the events. Events occurring principally at M 1 and M 2 will be classified as "southern events". These events will be characterized by depth averaged poleward current velocities larger than 10 cm s −1 at M 1 and M 2. These events corresponded approximately to the 10% of the total time series. We will refer to "bay-scale events" when along-shore current event extends toward the north To understand the dynamics of the BoB circulation, we compared the current velocities and the wind data over the two years of measurements. This com-
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parison was investigated using wind data from the 1 hour outputs of AROME atmospheric circulation model [61] , with a spatial resolution of 2.5 km. During January 2010, wind data was not available in the AROME model. We used instead the data from the 3 hours outputs of ALADIN model [28] , with a spatial resolution of 7.5 km. AROME and ALADIN are both meteorological analysis 170 and forecast models from Météo-France over the Western Europe. Wind speeds were used to estimate wind stress values using a quadratic formula that relates the wind speed at 10 m above the sea surface to a stress value through the use of a neutral drag coefficient [36] . The model outputs were extracted every MANUSCRIPT   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 6 h along the 100 m isobath every 10 km, starting from 5
• W (Figure 1 were compared to the bottom temperature records from the SBE recorder. This comparison gave us the opportunity to detect thermal inversions, sustained by haline stratification, with colder waters in the surface layer. Particular attention is paid to the presence of stratification (thermal or haline) because it influ-
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ences the vertical structure of the poleward current events and the generation of CTWs.
The events
Eighteen events of poleward currents were identified from 15 July 2009 to 30 June 2010 (Table 2 ) and twenty events from 1 September 2010 to 7 August 195 2011 ( Table 3 ). The specific characteristics of the different events (hereafter named as #EN, being N a number assigned in chronological order) for these two periods are described in detail in Appendix A1.1 and Appendix A1.2 respectively.
Southern events
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During thirteen southern events, with a typical duration of 2-9 days, alongshore currents were most intense on the north Spanish shelf (M 1), up to 43.5 cm s MANUSCRIPT   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 65 (Tables 2, 3 ). The temporal evolution of the currents at M 1 and M 2 followed the same tendency, with poleward along-shore currents larger than 10 cm s −1 . During these events, equa- with the establishment of a thermal stratification.
Bay-scale events
Twenty events were classified as bay-scale events as poleward along-shore currents at M 1 and M 4 are larger than 10 cm s −1 (Tables 2, 3 ). These events 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 
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Strong events
Finally, we distinguished five strong events, with along-shore poleward currents at M 1 and M 2 larger than 40 cm s −1 (Tables 2, 3 ). Three events in autumn (#E6, #E21 and #E24) and two events in summer (#E18 and #E37)
exhibited an intense poleward current at M 1 and M 2 with an overall maximum 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 In contrast to #E6, in mid-June, during the decay of #E18, the poleward currents weakened and a quick temporal restoration of cold bottom temperature was observed. During this event, a succession of short wind bursts was observed 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 simultaneous influence of different forcing scales adds complexity to studying 320 shelf circulation. Nevertheless, the large number of events and their replication from year to year allows us to identify and separate the forcings for each type of event previously identified.
To begin this inventory, the global and regional climate during ASPEX period can be analyzed in a wider context of climatological variations. An analysis of 325 the dynamics associated with each event is then proposed, after which the wind stress-to-current impulse response function is estimated. Finally, the propagation behavior is analyzed in terms of CTWs.
Global and regional climate during ASPEX period (2009-2011)
The studies of [32] , [30, 31] , [26] allow us to put the ASPEX period in a This global climate analysis showed us that the seasonality characteristics during the ASPEX period were similar, but anomalous relative to long-term weather 345 conditions.
Inventory of associated dynamics for each type of events
Figures 5-a,b,c illustrate a schematic of three typical events (events #E4, #E34 and #E6) described in the previous section superimposed to 8-day com- MANUSCRIPT   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 65 posite images of SST. The 8-day composite images of SST were the closest in 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 the main part of the circulation (discussed below). As shown by [41] , these other mechanisms may be the driving up to 40% of the observed circulation which could not be explained by local wind forcing.
-Strong events ( Figure 5-c was observed during the season. This evolution can be associated with cooling and destratification and is characterized by a slow temporal restoration of cold bottom temperature. An hypothesis proposed by [38] is that, during these periods, the stratification breakdown gives rise to a surface and a bottom front.
Then, according to the thermal wind balance, a poleward surface current is gen-390 erated. During the summer season, strong poleward along-shore currents were identified at all moorings during more than ten days (Figure 4-e) . For the two strong events in summer, a strong burst of northwesterly wind was observed in the BoB. [3] showed that northwesterly winds can drive, during period of high stratification, downwelling circulation along the Spanish coast. Their study con- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 BoB. In winter, the southward component of the wind stress relaxes or even changes sign, allowing the extension of this surface warm poleward current in the southern part of the BoB.
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Another important forcing of the along-shore current in the upper layer is the Gironde and Loire plumes [39, 40, 16] . This low-salinity surface water body fed In stratified conditions, the duration of these events for more than one week is an important feature. An explanation may involve the vertical shear. In-415 deed, [11] showed that an equilibrium can be reached due to the effect of the shear, which induces a decrease of bottom velocity, hence of bottom stress. As bottom stress nearly vanishes, this could favor the persistence and extension of downstream poleward jets.
Estimation of the wind stress-to-current impulse response function
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The coincidence of current events and strong wind forcing is demonstrated in the above description and Figures 2, 3, 4 , suggesting wind as a significant forcing of the BoB shelf currents system. As an example, Figure 6 presents the lagged cross-correlation between the depth-averaged along-shore component of the current velocity at M 2 and the along-shore and cross-shore components of 425 wind stress at all locations of the 100 m isobath illustrated in Figure 1 . As said before, wind stress components are defined as positive poleward alongshore and positive onshore. These graphs show that the along-shore current at M 2 is strongly correlated with the along-shore wind stress (eastward) along the Spanish coast, and strongly correlated with onshore wind stress along the
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French coast. Care must however be taken not to over-interpret these graphs in terms of forcing mechanisms for the currents: it is for example well known 20 M A N U S C R I P T 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 65 The wind stress components spatial and temporal correlations, however, though non trivial, can be estimated from the wind stress data themselves. Using proper methodology, one expects that the effects discussed above could be predicted,
A C C E P T E D ACCEPTED MANUSCRIPT
445
and that a dynamical characterization of the system devoid of their influence could be designed. A first step in this direction, used to discriminate the in-M A N U S C R I P T 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 fluences of cross-and along-shore wind stress components is described in [18] , elaborating on the work of [33] . We present here a first concept to extend the approach to the study of cases in which the influence of wind at different loca-
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tions and not just different instants, is to be analyzed.
In a linear setting, it seems reasonable to model the contribution of wind forcing inside the study domain to currents at mooring m as:
where the ds integral corresponds to summing contributions originating at all points of the 100 m isobath illustrated in Figure 1 , the dδt integration corre- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 impulse response functions, which is basically a time-domain implementation of methods described in chapter 7 of [5] , is described in Appendix A. [24, 23] or to a localized storm [10] have been already explored in terms 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 moorings. In summary:
-The dominance of along-shore wind stress response over cross-shore wind stress response is a generic feature observed for all locations. All locations also show 480 a dominant influence of short time lags, of the order of 1 to 2 days.
-Along-shore currents at M 4 are influenced by along-shore wind stress at all locations on the French shelf and, to a lesser extent, the Spanish shelf.
-Along-shore currents at M 3 are influenced by along-shore wind stress at all locations on the French shelf, but show little influence on the Spanish shelf.
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Two reasons can justify this observation. Firstly, [42] showed that tides are 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Like [3] , we seek explanation of these propagation features in term of CTWs. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 It has been shown that the presence of persistent currents (as the IPC) can 545 strongly modify the CTWs by increasing the wave frequency as the current propagates in the same direction as CTWs. In addition, if the mean current is sheared, the wave structure and dispersion characteristic will be strongly modified in the unstratified limit of barotropic shelf waves [49] . The decreasing speed of the propagating signals may also result from scattering of CTWs into higher 550 modes due to curvature of shoreline and bathymetry [71, 72] . Moreover, the scattering process may be strongly modified in the presence of a mean current.
Propagation events in term of CTWs dynamics
In particular, a sheared mean current flowing in the same direction as the free phase speed may severely limit the number of forward propagating modes and MANUSCRIPT   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 may completely eliminate the backward propagating modes [73, 74] . Stratifi-555 cation increases the free-wave phase speeds and may eliminate the backward propagating modes [72] . [75] extended these ideas to fully nonlinear dynamics where mesoscale flows have been linked to adjustment of current over topographic features. As also shown by [58] , the topographic variations of the coastline can transform CTWs into non-linear waves or an eddy train. These 560 non-linear effects may also be significant in this study for high current and low phase propagation speeds (e.g. #E18), with Froude numbers (F r = V along/c, V along: along-shore current speed, c: along-shore phase speed) close to unity.
Conclusion
The low-passed along-shore currents, observed from four locations through-565 out the water column, were used to describe the circulation of the shelf over the Bay of Biscay and its temporal evolution. The nearly two-year time series
provided a large amount of data over a large domain for the study of the largescale and local forcings involved in this circulation. As a first approach, the large number of events and their repeated occurrence from year to year allowed 570 us to separate events into distinct types. This required a description and a characterization over time of the events. Based on this inventory, we showed that three kinds of events occurred, which we defined as southern events, bay-scale events and strong events. In all cases, the low-passed along-shore currents revealed strong coastal poleward currents. The simultaneous influence of different 575 forcing scales adds complexity to distinguish the ones generating or influencing the shelf circulation.
We showed however that the dynamics at the moorings in the south is clearly controlled by the along-shore wind stress along the Spanish coast at short time lags, of the order of 1 to 2 days. Further north, along-shore currents at M 3
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and M 4 are influenced by along-shore wind stress at all locations on the French shelf with the same time lag.
Taken together, these elements shed some light on the contrasting characteristics M A N U S C R I P T 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 The analysis further demonstrated some influence of along-shore winds at longer time lags, of the order of 2 to 3 days. The propagation velocities observed lend 600 consistency to the hypothesis of remote forcing through CTW propagation. Indeed, the fastest events propagations could be explained by the first mode of CTWs, while the slower phase propagation could be explained by barotropic shelf restricted modes. These propagating signals could be also affected by scattering of CTWs .
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The duration of the events, more than 10 days in stratified conditions, could be linked to the decrease of bottom stress due to the decreases of horizontal velocity with depth. The poleward pulses were also strongly affected by the extension of the IPC in the BoB. Finally, autumn seasons are marked by the breakdown of stratification, which had been shown in a previous study and the 610 present work to be a triggering mechanism of strong poleward currents. Although previous experiments have described poleward currents over the shelf of the BoB, many questions still remain on the components of these currents variability at meso-and subinertial scales and their generation mechanisms. This M A N U S C R I P T 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 analysis will be the main goal of forthcoming numerical experiments. Planned 615 model runs will help us to estimate how these currents propagate and to study the possible connections between the ASPEX moorings, including the ones on the outer-shelf and the upper-slope. It is even more important to investigate these coastal currents in light of their strong impact on the ecosystem as the transport of toxic water masses, larvae, biogenic particles, and pollutants in the 620 along-shore direction or the retention of them in the cross-shore direction.
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Ten events are classified as bay-scale events. Four events (#E7, #E9, #E11
and #E12) were generated during episodes of intense Iberian Poleward Current (IPC), listed by [63] . It must also be emphasized that storm Xynthia occurred 650 during event #E14 [44] . During bay-scale events, the wind was highly variable in the bay ( Figure A1-b) . Generally, the events were associated with a succession of short bursts of wind with positive wind stress values along the French coast.
During six events, with a typical duration of 2-8 days, along-shore currents were more intense on the north Spanish shelf and on the Aquitaine shelf. These 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 of the water column with a slight decrease of the intensity near the bottom, was associated with an increase of bottom temperature of 2-3 • C at M 2, which marked the end of the vertical stratification ( Figure A2-f) . After that, a slow decrease of bottom temperature was observed between October to April. This 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48 Figure A3-a) . The specific characteristics of the different 690 events are described in Table 3 .
Seven events could be classified as southern events (Figure A3 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 This error function does not involve time or space derivatives of the kernels.
Differentiating straightforwardly E(K l,c m ) with respect to the values of the kernels at all locations and all instants, and requesting all derivatives to be zero yields the following integral equations for K l,c m :
One recognizes in these equations the lagged cross-correlations between the 740 wind stress components, and their cross-correlations with the current at the mooring location.
Introducing the notations:
the equations can be transformed to:
Basically, what is required is that the modeled signal have the same lagged cross- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 
